[Effects of Tongxinluo and Simvastatin on the stabilization of vulnerable atherosclerotic plaques of aorta in aortic atherosclerosis and molecular mechanism thereof: a comparative study with rabbits].
To evaluate the plaque stabilization effects of Tongxinluo and Simvastatin in aortic atherosclerosis, and to explore molecular mechanism. Twenty-three New Zealand white rabbits underwent aortic balloon injury and fed with high-cholesterol diet for 16 weeks and then randomly divided into 3 groups: Tongxinluo group (n = 6, undergoing gastric perfusion of Tongxinluo 1 gxkg(-1)xd(-1)), simvastatin group (n = 9, undergoing gastric perfusion of simvastatin 2 mgxkg(-1)xd(-1)), and model group (n = 8, without drug administration). Another 6 rabbits were used as normal controls. Peripheral blood samples were collected 10 weeks before the administration, and 3 and 16 weeks after the administration to detect the levels of total cholesterol (TG), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C), and by the end of experiment peripheral blood samples were collected to detect the levels of serum endothelin (ET) and nitric oxide (NO). Then the rabbits were killed and their aortas were taken out to undergo pathological examination. Western blotting was used to detect the protein expression of Metalloproteinase (MMP)-1 and cyclooxygenase (COX)-2 and RT-PCR was used to detect the mRNA expression of FasL and bcl-2. By the end of the experiment the levels of blood lipids were raised by 1 approximately 2 times in the normal group (P < 0.05), and raised more significantly in the model and intervention groups (P < 0.05 approximately 0.01), especially the TC level of the model group was raised by 40 tomes. The levels of blood lipids of the simvastatin group were significantly lower than those of the model group (P < 0.05 approximately 0.01), however, between the Tongxinluo and model groups there were no significant differences in the levels of blood lipids. In the model group the blood level of ET was raised significantly and the level of NO was significantly decreased (both P < 0.01). The ET levels of the 2 intervention groups were both significantly lower than that of the model group (both P < 0.01), and the NO levels of the 2 intervention groups were both significantly higher than those of the normal group (P < 0.01 approximately 0.05), however, there were no significant differences in the ET and NO levels between these 2 intervention groups (all P > 0.05). Sclerotic plaques were distributed intensely at high degrees in the model group. The sclerotic changes of the 2 intervention groups were significantly milder. The contents of collagen of the 2 intervention groups were 0.11 +/- 0.08 and 0.22 +/- 0.11 respectively, both significantly higher then that of the model group (0.01 +/- 0.01, both P < 0.05). The intima/media ratios of aorta of the 2 intervention groups were 0.25 +/- 0.13 and 0.28 +/- 0.12 respectively, both significantly lower than that of the model group (0.60 +/- 0.37). The macrophage amount in the plaque (RAM-11 positively stained area) of the 2 intervention groups were 0.11 +/- 0.10 and 0.06 +/- 0.43 respectively, both significantly lower than that of the model group (0.24 +/- 0.14). The levels of protein expression of MMP-1 and COX-2 in the atherosclerotic lesions of the model group were both significantly higher than those of the normal group and the MMP-1 and COX-2 protein expression levels of the 2 intervention groups were all significantly lower than those of the model group (P < 0.05 approximately 0.01), however, there were no significant differences between these 2 groups (both P > 0.05). Significant linear correlation existed in the MMP-1 and COX-2 positively stained areas (r = 0.533, P = 0.007) and protein expression level (r = 0.833, P < 0.01). Compared with the normal group, the mRNA expression level of FasL in the aorta tissue of the model group was significantly higher (2.44 +/- 0.44) and the mRNA expression level of bcl was significantly lower (0.17 +/- 0.11). Compared with the model group, the mRNA expression levels of FasL of the 2 intervention groups were 0.47 +/- 0.36 and 1.32 +/- 0.61 respectively, both significantly lower and the mRNA expression levels of bcl were 0.64 +/- 0.16 and 1.66 +/- 0.94 respectively, both significantly higher (all P < 0.05 approximately 0.01), with the FasL mRNA expression of the Tongxinluo group significantly higher than that of the simvastatin group (P < 0.05). Tongxinluo and simvastatin have the same effects of stabilizing the vulnerable plaques, and the mechanism may be related with inhibition of expression of COX-2 and MMP and reduction of the apoptosis in the atherosclerotic plaque.